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Rodent Models of Anxiety

A Elevated Plus Maze
A Vogel conflict test
A Hole board

A Novelty induced hypophagia
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Elevated Plus maze i Study Outline

Species : Rats Strain . Wistar
Source : RB
Route . Lp.

Volume : 1 mL/kg

Experimental Procedure:

The elevated plus maze is black colored wooden arena in the form of a plus. It has two open arms 50 x 11 cm

and 2 closed arms 50 x 11 cm partially enclosed on 3 sides by walls of 39 cm height the arms connected by
central 10 x 10 cm square. The experiment was done under constant lighting conditions (50 lux in the open
arms). One hour prior to the experiment the rats were treated either with vehicle or test compound and
placed in the central square facing the enclosed arm. Tracking was done for a period of 5 minutes with the
help of TSE Videomot 2 version 5.64.
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Elevated Plus maze 1T Validation
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Vogel conflict T Study Outline

Species : Rats Strain . Wistar
Source : RB

Route . Lp.

Volume : 1 mL/kg

Experimental Procedure:

The experiment consists of 3 days. The rats were water deprived for 24 hours. Then they were subjected to
basal response in the test cage, during which the instrument counts the number of licks over a period of five
minutes. After the basal response the rats were returned back to their home cages, where they were given
access to drinking water for a period of thirty minutes. Again the rats were water deprived for 24 hours. After
24 hours, the rats were administered with the test drugs. Following the post dose interval the rats were
subjected to test response for a period of ten minutes, during which the instrument delivers a shock 1.9 mA
for every 10 licks.
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Vogel conflict T Validation
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Hole board T Study Outline

Species : Rats Strain . Wistar
Source : RB
Route . Lp.

Volume : 1 mL/kg

Experimental Procedure:

The hole board consists of a perforated base of dimensions 57 x 57 cm with 16 holes (3 cm diameter). Black
plastic walls enclose the board. One hour prior to the experiment the rats were administered with vehicle or
test compound and placed in the center of the hole board facing away from the observer. The latency of
head dips, number of head dips and cumulative time of head dips was calculated individually for each animal
for a period of 5 minutes with the help of TSE Videomot 2 version 5.64.
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Hole board T Validation
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Novelty Induced hypophagia 7 Study Outline

Species : Rats Strain . Wistar
Source : RB
Route . Lp.

Volume : 1 mL/kg

Experimental Procedure:

Animals were trained to consume milkmaid (sweetened condensed milk) in their home cage without husk for 7
days for a period of 15 mins every day. Average latency and total consumption of 5, 6 & 7t day were
taken as home cage readings. On the 8" day the rats were introduced into novel cages of dimension
49x49x49 of white acrylic walls for a period of 15 mins. Latency and total consumption was recorded. On the
9th day home cage testing was performed. Latency and total consumption was recorded.

Company Confidential
Copyright © 2010 Suven Life Sciences Limited

11



Novelty Induced hypophagia T Validation
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Anxiety:

Summary:

A Diazepam increased the time spent in the open arm in the elevated plus maze task.
A Diazepam increased the number of shock accepted in the Vogel conflict assay.
A Diazepam increased the number of nose pokes in the hole board assay.

A Diazepam decreased the latency for food consumption in a novel environment.
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Rodent Models of cognition

A Novel object recognition task
A Morris water maze

A Radial arm maze

A T-Maze
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Novel object recognition task (Time induced memory S
deficit) i Study Outline LY o

Species : Rats Strain . Wistar
Source : NIN
Route . S.C.or i.p.

Volume : 2 mL/kg

Experimental Procedure:

On day 1 the animals were habituated in the arena for 20 minutes.On day 2, animals were administered vehicle
or test drug. Trial-1 is familiarization task, where the animals are allowed to explore arena containing 2
yellow bottles of same dimensions for a period of 3 minutes. On day 3, animals were administered vehicle or
test drug. After an intertrial interval (ITI) of 24 hrs animals were subjected to Trial Il. Trial-ll is recognition
task, where the animals are allowed to explore arena containing one yellow and one black bottle for a

period of 3 minutes
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Novel object recognition task (Time induced memory
deficit) T Validation

15+ - :
F - Familiar object
N - Novel object
©
ag) 10+
=
= - .
& F - Familiar object
= 51 204 N - Novel object
@ F F
»
~ 15
0 (0]
Vehicle  PNU 282987, PNU 282987, PNU 282987, £ T
1mL/kg, s.c. 1 mg/kg, s.c. 3 mg/kg, s.c. 10 mg/kg, s.c. -
c
2 10-
o
L)
* * p<0.01, *p<0.05 in comparison ta' nFI ent s
n=12/ group L
Vehicle Rivastigmine  Rivastigmine
0.3 mg/kg, i.p. 1 mgl/kg, i.p.
Company Confidential 17

Copyright © 2010 Suven Life Sciences Limited



Novel object recognition task (Scopolamine induced '

memory deficit) T Study Outline LY
Species : Rats Strain - Wistar

Source : NIN

Route @ i.p.

Volume : 2 mL/kg

Experimental Procedure:

On day 1, the animals were habituated in the arena for 20 minutes. On day 2, animals were administered either
vehicle or test compound. Scopolamine (1mg/kg, i.p.) was administered 20 min prior to the trial 1. Trial-1 is a
familiarization task, where the animals are allowed to explore arena containing 2 yellow bottles of same
dimensions for a period of 3 minutes. After an intertrial interval (ITI) of 3 min, animals were subjected to Trial
ll. Trial-1l is recognition task, where the animals are allowed to explore arena containing one yellow and one

black bottle for a period of 3 minutes
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Novel object recognition task (Scopolamine induced

memory deficit) T Validation
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Morris water maze task (Scopolamine induced memory
deficit) T Study Outline LY o

Species : Rats Strain . Wistar
Source . RBF

Route - Lp.

Volume : 1 mL/kg

Experimental Procedure:

Water maze consists of a 1.8 m diameter; 0.6 m high circular water maze filled with water 24 + 2 C up to a
platform 16 cm diameter will be placed 1.0 cm below the water surface in the center of one of the four
imaginary quadrants, which remain constant for all the rats. Rats were administered vehicle or test
compound 60 min before acquisition training and half hour after administration of vehicle or test compounds,
scopolamine was administered at a dose of 0.5 mg/kg. Rats were lowered gently, feet first into water. A rat
was allowed to swim for 60 s to find the platform. If the platform was found during this time the trial was
stopped and rat was allowed to stay on platform for 30 s before being removed from the maze. If the
platform was not found during 60 s trial, then the rat was manually placed on the platform and allowed to
stay on platform for 10 s before being removed from the maze. Each rat received 4 trials per day.
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Morris water maze task (Scopolamine induced memory
deficit) 1 Validation
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Morris water maze task (Scopolamine induced memory

deficit) 1 Validation
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Radial arm maze (Scopolamine induced memory deficit) 1

Study Outline 2 P

Species : Rats Strain . Wistar
Source . RBF

Route . 1.p. orp.o.

Volume : 1 mL/kg

Experimental Procedure:

The radial arm maze test was conducted in an octagonal maze with eight radiating arms elevated to a height of
80 cm. The experiment was carried out for a period of 6 days. On day 1 the pellets was spread through out
the maze and rats were habituated to the maze. On day 2 the rats were grouped and habituated to the radial
arm maze for a period of 10 mins, with food placed near the food cups. From day 3 to day 6 the food was
placed in the food cups only and each of the arms was baited only once at the beginning of the trial. Forty
min after administration of test compound, scopolamine (0.8 mg/kg, i.p) was injected and after a period of 20
min the rats were subjected to the trial in the radial arm maze. The rat were individually introduced into the
radial arm maze for duration of 10 mins or 16 arm entries or till all the pellets have been eaten.
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Radial arm maze (Scopolamine induced memory deficit) i (j‘
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T-maze (Scopolamine induced memory deficit) T Study

Outline LY.
Species : Rats Strain  : Wistar

Source : RBF

Route  : i.p.orp.o.

Volume : 1 mL/kg

Experimental Procedure:

On day 1 the animals were habituated to the maze for 10 minutes by keeping experimental pellets in both arms
of the T-Maze, except start arm. On day 2, the animals were treated with Vehicle or test compound and
Scopolamine 0.2 mg/kg, s.c. was administered 30 min before the trial. Each animal was subjected to 6 trials
initially one forced trial into baited arm. This was followed by 5 continuous choice trials. During the choice
trial the pellet was placed in the arm which was not baited previously.
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T-maze (Scopolamine induced memory deficit) i Validation
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Cognition:

Summary:

A PNU 282987 and Rivastigmine reversed the time induced episodic memory deficit in the
novel object recognition task.

A Donepezil and Tacrine reversed the scopolamine induced episodic memory deficit in the
novel object recognition task.

A Donepezil and GSK189254 reversed the scopolamine induced spatial memory deficit in
the water maze task.

A Rivastigmine and SUVN-502 reversed the scopolamine induced working memory deficit
in the radial arm maze task.

A Donepezil and SUVN-502 reversed the scopolamine induced working memory deficit in

the T-Maze task.
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Rodent Models of Psychosis

A MK-801 induced hyperlocomotion & stereotypy
A Prepulse inhibition

A Condition avoidance response
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MK-801 induced PPI deficits in rats
Study Outline

Species : Rat Strain : Wistar
Source : RCC Dose - 3& 5 mg/kg
Route L 1Lp. Vehicle : 5% Pharmasol + 95% Captisol (300 mg/ml)

Volume  :2mL/kg

Experimental Procedure:

Animals were randomized base on the basal startle response (98 db). Olanzapine and MK-801 was
administered 50 and 30 min before the habituation respectively.

Habituation 1 5 min
Back ground noise-60 dB

Trials blocks- 5 trials of 63 dB pp+ 98 dB p, 5 trials of 66 dB pp+ 98 dB p, 5 trials of 72 dB pp+ 98 dB p, 5 trials
of No pulse, 15 trials of 98 dB pulse only.

Activity of animal was recorded during the stimuli by the transducer and stored by the software. Maximum
amplitude of response was taken as a measure of startle response and used as parameter for analysis.
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MK-801 induced PPI deficits T Validation
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MK-801 induced PPI deficits T Validation
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MK-801 induced hyperlocomotion
Study Outline

Species : Rat Strain . Wistar
Source :RB Dose : 3& 5 mg/kg
Route L. Vehicle : 5% Pharmasol + 95% Captisol (300 mg/ml)

Volume : 1 mL/kg

Experimental Procedure;

Male Wistar rats were used. Rats were weighed and randomized according to body weight. The
rats were brought to the laboratory 1 hr prior to test and handled. Thirty minutes prior to the trial
vehicle or test drug was administered. After a post dosing interval MK-801 was injected. Then rat
was placed in the open field and locomotion recorded for a period of 15 minutes.
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MK-801 induced hyperlocomotion T Validation

Locomotion
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Condition avoidance response
Study Outline

Species : Rat Strain . Wistar
Source :RB Dose : 3& 5 mg/kg
Route L. Volume : 1 mL/kg

Experimental Procedure:

Rats were trained for one week before drug testing. The training consisted of 20 trials per day
with an inter trial interval of 30s. Each trial started with an habituation of 60 s followed by
presentation of the conditioned stimulus (CS), white noise, the rat had 5 s to move into the
opposite compartment in order to avoid the unconditioned stimulus (UCS), a shock of 0.8 mA
through the grid floor which increased after 10 s by 0.2 mA if animal failed to move to the opposite
compartment. A performance criterion of greater than or equal to 80% avoidance after the training
served as the basis for selecting rats that were used for drug testing.
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Condition avoidance response 1 Validation
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Condition avoidance response 1 Validation
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Psychosis:

Summary:
A Olanzapine reversed the sensory motor gating deficits induced by MK-801.
A Olazapine and quetipine reversed the MK-801 induced hyperlocomotion

A Olanzapine and haloperidol showed antipsychotic like property in the condition
avoidance response task.
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Rodent Models of Depression

A Dominant Submissive assay
A Forced swim test (Rat & Mouse)

A DRL-72s
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Dominant Submissive assay i Study Outline

Species : Rat Strain . Sprague Dawley
Source : Raj Biotech Dose :10 mg/kg

Route :i.p. Vehicle : Water for injection
Volume : 1 mL/kg Strength : 10 mg/mL

Experimental Procedure:

The testing apparatus was constructed from transparent plastic and consisted of two identical chambers
(24*17*14 cm) connected by a tunnel (6*6*52 cm). A 10 ml beaker of sweetened milk (9% sucrose) was
placed in an opening in the floor at the mid point of the tunnel. Habituation of the animal to the apparatus
and milk (one week). Selection of dominant and submissive pair (one week). Animals were food-deprived
overnight prior to testing. During the testing period (three week), time spent drinking was recorded for each
animal of the pair for a period of 5 min. At the end of the testing animals were returned to their home cages
and given free access food for lhour. The animals were also given free access to food from Friday
afternoon to Sunday morning. When they were once again food-deprived. The time spent drinking during
the second week (selection period) was scored for each pair of animals and the pairs were selected using
the selection criteria. The difference between the average daily drinking scores of the two animals was
significant in the two-tailed t-test, p<0.05. The dominant a n i macbré was at least 25% greater than the
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Graph : Imipramine & Fluoxetine

Feeding time and dominance level
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Mouse Forced Swim Test (mFST) 1T Study Outline

Species : Mice Strain  : Swiss
Source : NIN Dose :1,8, 16 & 32 mg/kg
Route :i.p. Vehicle : Water for injection

Volume : 10 mL/kg

Experimental set up:
A Male Swiss albino mice of 25-30g were used.
A Mice were weighed and randomized according to body weight.

A The mice were placed in transparent cylinder (18 cm diameter) containing water (12
cm high) for a period of 6 minutes.

A The immobility of the mice in the last 4 minutes was recorded.
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Graph : Imipramine Immobility time
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Rat Forced Swim Test (rFST) T Study Outline

Species : Rat Strain  : Wistar
Source : RCC Dose :30, 45 and 60 mg/kg
Route : i.p. Vehicle : Water for injection

Volume : 1 mL/kg
Experimental :

A Male Wistar rats of 180-230g were used.

A Rat were weighed and randomized according to body weight.

A The rat were ﬁ!aced In transparent cylinder (50cm height & 30 cm diameter) containing
water (30 cm high) for a period of 6 minutes.

A The immobility of the rat in the last 5 minutes was recorded.
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Graph : Imipramine Immobility time
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Differential Reinforcement at Low rates-72s i Study Outline

Species : Rat Strain . Sprague Dawley
Source : Raj Biotech Dose :3 & 10 mg/kg
Route :i.p. Vehicle : Water for injection
Volume : 1 mL/kg Strength : 10 & 30 mg/mL

Experimental Procedure:

Rats are trained to lever press for a 40 access to .025 ml of water for each correct response during daily 60
minute sessions. All testing takes place on weekdays only. At the beginning of each session, the house
light is illuminated and remains lit until the session ends. No other stimuli are presented during testing.
After successful lever press training, rats are then required to respond under a DRL-24 second schedule,
where only lever presses that are separated by 24 seconds are reinforced. Upon stable responding on a
DRL-24 second schedule (5-10 sessions), rats are trained on a DRL-72 second schedule until responding
stabilizes at approximately 15% efficiency (approx 25-35 sessions). Specifically, rats receive a reinforcer for
each response that is emitted at least 72 seconds after the previous response (IRT). Responses withl RT 6 s
less than 72 seconds do not receive a reinforcer, and the IRT requirement is reset to 72 seconds.
Efficiency is recorded as number of reinforced responses =+ total number of responses. After stable
baseline responding is achieved, defined as responding for 4 consecutive sessions with no more than 10%
variability, animals begin drug testing. Animals receive drug no more than 1x per week.
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Graph : Imipramine DRL-72s

Effect of imipramine in a DRL-72
Procedure in SD rats
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Graph : Imipramine DRL-72s

Cumulative IRT distribution of Imipramine
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Graph : Fluoxetine DRL-72s

Effect of Fluoxetine in a DRL-72
Procedure in SD rats
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Graph : Fluoxetine DRL-72s

Cumulative IRT distribution of Fluoxetine
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Depression:

Observation:

Imipramine decreased the immobility time in the mouse as well as the rat forced swim assay
(Characteristic property of an antidepressant).

Imipramine and Fluoxetine dose dependently increased the reinforcement and reward efficiency.
Similarly a dose dependent decrease in the responses was observed. A coherent shift in the IRT interval
was also observed (Characteristic property of an antidepressant).

Imipramine and Fluoxetine significantly reduced the submissive behavior in the dominant submissive
assay.

Conclusion :

The rat / mouse forced swim test, DRL-72s and the dominant submissive assay are validated with both
Imipramine and Fluoxetine.
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Rodent Models for Pain Disorders

Formalin Induced Nociception, Hot Plate & Acetic acid induced writhing
Compl et e Fr e un-bhdused Medchanicah Hyperalgesia
Chemotherapy-Induced Neuropathic Pain

Streptozotocin-Induced Diabetic neuropathic pain

Spinal Nerve (L5) Ligation Model of Neuropathic Pain
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Acetic acid induced writhing T Study Outline

Species . Mice Strain . NMRI
Source : RCC
Route : 1.p.

Volume : 10 mL/kg

Experimental Procedure:

0.6% v/v acetic acid was administered intraperitoneally in a dose volume of 10 mL/kg to all the
groups of animals. Vehicle or Diclofenac Sodium (3, 10, 30 mg/kg, i.p.) were administered 20
minutes prior to acetic acid administration to their respective group. Number of writhing were

recorded after discarding the first the 5 minutes for the period of 20 minutes.
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Acetic acid induced writhing

== Vehicle+Vehicle (10mL/kg, i.p.)
== \/ehicle + Acetic acid ( 10 mL/kg, i.p.)
== Diclofenac + Acetic acid (3 mg/kg , i.p.+ 10 mL/kg, i.p.)

== Diclofenac + Acetic acid (10 mg/kg , i.p.+ 10 mL/kg, i.p.)
=== Diclofenac + Acetic acid (30 mg/kg , i.p.+ 10 mL/kg, i.p.)

No. Of Wriths
N
D

**

Treatment

* * p<0.01in comparison to Vehicle (One waytesHNONMAgrdum!| | owed by D
Vehicle: Water for injection ; 10 mL/kg, i.p.
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Formalin Induced Nociception T Study Outline

Species . Rat Strain . Sprague Dawley
Source : RBF
Route : p.o.

Volume : 2 mL/kg

Experimental Procedure:

One h before the trial, the animals were administered vehicle or test drug 1 h prior to the trial.
Then rats were habituated to the arena before the trial .Just prior to the commencement of the

trial 50¢ Lof formalin was injected into the right hind paw.Duration of licks and number of

flinches were noted using stop watch. Experimenter was blinded to treatment groups.
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Formalin Induced Nociception
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Hot Plate T Study Outline

Species . Rat Strain . Sprague Dawley
Source : Raj biotech
Route : s.c.

Volume : 2 mL/kg

Experimental Procedure:

Rats of 240-300g were randomized according to body weight. The basal latency of the rats to

react were measured in the hot plate at 52 + 0.5 °C. Pentazocine was administered 30mg/kg,

s.c. and latency was measured at 0 and 60 minutes after treatment. Experimenter was

blinded to treatment groups.
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Compl et e Fr eun-bhdused Mechamnicah n t
Hyperalgesia i Study Outline

Species . Rat Strain . Sprague Dawley
Source : RBF
Route : p.o

Volume : 5 mL/kg

Experimental Procedure:

Baseline Paw withdrawal Threshold (PWT) was measured on left paw using Randall-selitto. The

cut off was set at 250g. The rats were anesthetized using isofluorane and received an
intraplantar injection of 150¢ |Complete F r e u rmadjuvasit (CFA) to the left hind paw. Twenty
four hours after CFA, pre-dose PWT was recorded. PWT was again determined 1, 2, 3, 4, 5
and 24hr after the drug administration. Experimenter was blinded to treatment groups. Data

were expressed as withdrawal threshold in grams and percentage reversal of hyperalgesia.

(post dose PWT- pre dose PWT)
(Basal - pre dose PWT) X100
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Inflammatory pain
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Chemotherapy-Induced Neuropathic Pain i Study Outline

Species . Rat Strain . Sprague Dawley
Source : Reliance

Route : i.p

Volume : 2 mL/kg

Experimental Procedure:

Basal Paw Withdrawal Thresholds (PWTs) were measured on both paws using Randall-selitto.

Animals were randomized based on PWT on day-1. The cut off was set at 250g. Animals
received Vincristine on day-1, 4, 6, 8, 9 &11 (total cumulative dose 450ug/kg, i.v) or vehicle
1ml/kg, i.v. PWTs were determined on Day-7, 11 and 14 after the Vincristine administration.
Animals were randomized and efficacy was determined predose, 30, 60, 120 and 180 min
after the drug administration. Experimenter was blinded to treatment groups. Data were
expressed as withdrawal threshold in grams and Maximum Possible Effect (% M.P.E)

(Post drug thresholds 1 Pre-drug thresholds)

X 100
(Cut off- Pre-drug thresholds )

Company Confidential 63
Copyright © 2010 Suven Life Sciences Limited



Chemotherapy-Induced Neuropathic Pain

S

Effects of Vincristine on PWT

Effects of Vincristine on PWT (Day-14)
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Chemotherapy-induced Neuropathic pain
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Streptozotocin-Induced Diabetic neuropathic paini Study

Outline

Species: Rat Strain . Wistar
Source : RCC

Route : i.p

Volume: 2 mL/kg

Experimental Procedure:

Basal Paw Withdrawal Thresholds (PWTs) were determined on both paws using Randall-selitto.
Animals were randomized based on PWT on day-01. The cut off was set at 250g. Animals
were received STZ 50 mg/kg, i.p or vehicle 2 mL/kg.i.p. Diabetes were confirmed on Day-03.
Blood glucose >260 mg/dl were considered as hyperglycemic. PWTs were determined on
Day-30, 40 and 48 after the STZ administration. Animals were randomized and efficacy was
determined predose, 30, 60, 120, and 180 min after the drug administration. Experimenter
was blinded to treatment groups. Data were expressed as withdrawal threshold in grams and
Maximum Possible Effect (% M.P.E).

(Post drug thresholds T Pre-drug thresholds)

X100
(Cut off- Pre-drug thresholds )

Company Confidential
Copyright © 2010 Suven Life Sciences Limited

66



Streptozotocin- Induced Diabetic neuropathic pain
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Streptozotocin- Induced Diabetic neuropathic pain ’
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Spinal Nerve (L5) Ligation Model of Neuropathic Pain i
Study Outline

Species: Rat Strain : Wistar
Source : RBF
Route : s.c.

Volume: 2 mL/kg

Experimental Procedure:

Rats were anaesthetized using xylazine (6mg/mL) + ketamine 75mg/mL, i.p. Spinal L5 nerve was
exposed by a blunt cut at the lumbar vertebrae region of the left side of spinal cord and then
ligated the nerve with silk thread (6.0), skin was sutured back to close the opened tissue.
Rats were allowed to recover from surgery. After 2 weeks of surgery paw withdrawal
thresholds (PWTs) were determined on ipsilateral paw using Dynamic Plantar
Aesthesiometer. The cut off was set at 50 g/20 sec . Only rats with threshold scores < 12 ¢
were considered allodynic and utilized for testing. Experimenter was blinded to treatment
groups. Data were expressed as withdrawal threshold in grams and Maximum Possible Effect
(% M.P.E)

(Post drug thresholds i Pre-drug thresholds)

X100
(Cut off- Pre-drug thresholds )
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Spinal Nerve (L5) Ligation Model of Neuropathic Pain
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